ABSTRACT. The dwarf carbon stars have the luminosities of lower mainsequence stars but show the strong molecular absorptions of C2 and CN bands and are indistinguishable from giant carbon stars on objective-prism plates. The first known was G 77-61, found by Conard Dahn in 1977, and it remained the only one until several others were identified early in this decade. Since stars of dwarf mass are not expected to produce and dredge up carbon to the photosphere, the existence of dCs is explained by mass transfer in a close binary of large mass ratio -the dC has received its carbon from an originally more massive companion which is now a white dwarf. Indeed, two spectrum binary systems are known in which a DA spectrum is seen in the blue while that of a carbon star is seen in the red.
Despite estimates that the dCs may outnumber the giant Cs per unit volume, only about a dozen are known, and none has been reported in the last few years. I describe a two-pronged approach to search for more: 1) using six of the eight filters of the Wing near-infrared system, Robert Wing and I are obtaining photometry of southern, red LHS stars having only Luyten's color types; filter 4 of the system is placed so as to be able to detect CN in carbon stars. About two hundred stars have been observed, and some peculiar ones have been noted, but no new dCs have yet emerged; 2) I am searching for proper motions among carbon stars in Stephenson's (1989) catalogue and more recent lists using the database of digitized plate scans available at the Space Telescope Science Institute. For the V mag range 12 to 18, we can determine motions down to about 35 mas/yr with a formal error of about ±10 mas/yr from the typical 30-yr epoch difference. I will mainly discuss this work and offer a few new DC candidates.
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INTRODUCTION
The dwarf carbon stars (dCs) have luminosities of lower main-sequence stars but show strong molecular absorptions of C 2 and CN and are indistinguishable from the AGB carbon stars on objective-prism plates on which most C stars have been found. The prototype of the dC class is G 77-61, (Dahn et al. 1977) , and it remained the only one until several others were identified early in this decade (Green et al. 1991 (Green et al. , 1992 . Since stars of dwarf mass cannot produce and dredge up carbon to the photosphere, the existence of dCs is explained by mass transfer in a close binary of large mass ratio -the dC has received its carbon from an originally more massive AGB companion which is now a white dwarf. G 77-61 is a single-line, spectroscopic binary, and two dCs are in spectrum binaries where a DA spectrum is seen in the blue while that of a carbon star is evident in the red (PG 0824 + 289 and CBS 311). These two have small proper motions, < 0"035/yr, whereas most dCs have been identified by motions > O'.'1/yr thereby placing an upper limit on their luminosities several magnitudes below the AGB.
Despite estimates that the dCs may outnumber the giant Cs per unit volume (de Kool & Green 1995) , less than a dozen are known, and none has been reported in the last few years. Those known have been found without the benefit of a systematic search, so it is difficult to be definitive when discussing their provenance, kinematics, and frequency. In an effort to address the incompleteness, my collaborators and I are involved in a two-pronged approach.
PHOTOMETRIC SEARCH
A few thousand red stars in the Luyten Half-Second catalogue have only Luyten's color types, k or m, and have not been observed spectroscopically, so some of these could, in fact, be dCs. Using the first six of the 8 filters in the near-infrared system developed by him, Robert Wing and I are obtaining photometry at Cerro Tololo of many southern, high-proper motion stars. Filter 4 of the system is placed to enable the detection of CN near 8120 A, and other filters measure continuum points and TiO strength; an LHS star having strong CN but no TiO would be a dC. Over two hundred LHS stars have been observed, and some peculiar ones have been noted e.g., several Μ dwarfs having weak TiO for their color temperatures and others showing enhanced CN, but no new dCs have yet emerged; two of the known dCs were rediscovered. This work is discussed in more detail in Wing & MacConnell (1996) .
PROPER MOTION SEARCH
The other search mode is to measure known C stars for appreciable proper motion. With colleagues Ramon Williamson and Jim Roberts at STScI, I have begun a systematic program to obtain motions for a large number of C stars subject to certain conditions. We employ the archive of digitized scans made from the 1950-era POSS red (E) plates and the 1980-era V and SERC-J plates used for the HST Guide Star Catalogue which are available on 10X-compressed CD-ROMs accessed from a jukebox at the Space Telescope Science Institute. For the mag range 12 < V < 18, we can determine motions down to about 35 mas/yr with a formal error of about ± 10 mas/yr from the typical 30-yr epoch difference. A more complete description of the procedures and software is given in MacConnell et al. (1995) . The early-epoch scans are not available on CD south of declination -10, so all of the stars examined for proper motion are north of that.
Initially, we confined our search to stars in Stephenson's (1989) catalogue further than 7 degrees from the galactic plane, not of types R or CH, and with the declination and brightness limits above. We extracted 7.3 χ 7.3 arcmin frames for both epochs on the resulting ca. 300 stars and ran Roberts' nearestneighbor matching algorithm and p. m. program; there were typically 20 -30 reference stars per field. There were a further 30 high-latitude C stars from recent lists of Gigoyan and co-workers published in recent volumes of "Astrofizika" resulting from the First Byurakan Survey. From this material, we thought we had found one new dC: Stephenson cat. no. 3635 at b = 51 deg has a p.m. of 0'.'06/yr; if its tangential velocity were of order 100 k/s, its absolute V mag would be ~ 5.3. At V ~ 13, it would be the brightest member of the class. However, at Paul Green's request, John Huchra took a spectrum of CCS2-3635 with the FAST spectrograph at the 1.5 m on Mt. Hopkins. The spectrum shows none of the characteristics of a C star but is a quite good match with MOV. W. P. Bidelman has kindly examined the original objectiveprism plate and agrees that the star is probably not a Carbon.
We then started extractions on northern C stars within 7 deg of the galactic plane; here there are several thousand, so we were obliged to break them into several groups, and this work is continuing. We can report that, among nearly 1300 of R. A. 
DWARF S STARS?
There are sound reasons to believe that dwarf S stars in mass-transfer binaries should also exist, but none is known. Subject to the same constraints as above, we searched for motions among 322 stars in Stephenson's 1984 catalogue and additional ones published by him in 1990 and did find one with sizeable motion: no. 1237 (1984 ed.) has p. m. = O'.'16/yr. This motion is about 10% below the Luyten limit for the general field. W. P. Bidelman has also examined the spectrum of this star on red objective-prism plates in the collection at Case Western Reserve Univ. and finds that it does not have ZrO 6474 Ä but instead has strong CaH at 6385 Ä; the two wavelengths are separated by about one resolution element at the low dispersion on these plates. Thus, no. 1237 joins the other ex-S stars nos. 25, 780, and 875 which were also found to be Μ dwarfs with strong CaH making them probably similar to Kapteyn's star (Stephenson 1986 ).
CONCLUSIONS
We have thus far found no new dwarf carbon stars by these techniques, but we plan to continue pursuing them for the near future. Perhaps a more productive and definitive method would be to survey for them using CCD arrays in the JHK bands as suggested in Green, et al. (1992) . Joyce (1996) has shown that the dC stars have weak CO overtone absorption in the Κ band when compared with AGB C stars.
